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Abstract: Previous research has shown that student athletes are more likely to be involved in a
physical altercation or be a victim of verbal, physical and/or sexual abuse than student non-athletes,
which can have long-lasting negative effects on mood, behavior and quality of life. In addition, among
college students, sleep difficulties are ubiquitous and may deteriorate the unique life experience that
university represents. The influences of poor sleep quality, mood and alcohol consumption related
to these events are examined here between student athletes and student non-athletes. A series of
hierarchical logistic regressions explored the relationship between verbal, physical and sexual assault
risk factors. Results suggest that poor sleep, alcohol consumption and mood are all associated with
exposure to a physical altercation or episode of abuse, irrespective of athlete status. Results also
show that variables targeting self-reported difficulty sleeping and experiences of verbal, physical
and sexual assault were positively associated. However, given the cross-sectional nature of the study,
it is impossible to establish the direction of these relationships.
Keywords: sleep; student athletes; mental health
1. Introduction
College students are at risk for verbal, physical and sexual assault during their time
at school, and these assaults can have long-lasting negative effects on mood, behavior
and quality of life [1,2]. In American colleges, approximately 696,000 students are victims
of physical assaults each year, and an additional 97,000 are victims of sexual assaults [2].
While the problem is believed to be pervasive and systemic in the culture of post-secondary
college life, Frintner and Rubinson first described the prevalence to be higher for student
athletes as opposed to non-athlete students [3]. This would suggest that the problem has
been present for many years and remains unresolved. Furthermore, the Association of
American Universities (AAU) released in 2015 results of their survey on sexual assault.
The report showed that 11.7% of students reported non-consensual sexual contact, and
15% of perpetrators were student athletes [4]. Another core feature of collegiate students
and student athletes is a tendency toward binge drinking [5–8]. The literature has been
unequivocal on that matter; collegiate student athletes are more likely to binge drink than
their student non-athlete counterparts [5–8]. Furthermore, according to the United Educa-
tors, 78% of sexual assaults were preceded by large alcohol consumption [4]. In addition
to binge drinking, athletic culture may also play a major role in the over-representation
of student athletes in sexual assaults [4]. For example, in 25% of multiple perpetrating
assaults by athletes, the institution never investigated if the perpetrator was part of a larger
team culture [4]. In addition, McCray’s narrative review of the literature on intercollegiate
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athletes and sexual violence also suggested an overrepresentation of student athletes being
perpetrators in sexual assault cases [9]. It has been reported that 35% of the perpetrators
are student athletes, while they only account for 3% of the entire student population [9].
The proportion of college students consuming alcohol is similar to the proportion
reporting low sleep quality [10]. In fact, research identified a significant association between
alcohol misuse among college students and poor sleep [10,11]. College students, as a group,
tend to report irregular and insufficient sleep [12,13], with 12% to 14% reporting clinically
significant symptoms of sleep disorder [12] and as many as 60% reporting poor sleep
quality [11,14]. Moreover, research has continuously shown that student athletes are more
likely to binge drink alcohol than the general student population [5,6,15]. The National
Institute on Alcohol Abuse and Alcoholism defines binge drinking as a pattern of drinking
alcohol that brings blood alcohol concentration (BAC) to 0.08%—or 0.08 g of alcohol per
deciliter—or higher. For a typical adult, this pattern corresponds to consuming 5 or more
drinks (male), or 4 or more drinks (female), in about 120 min [16]. Recently, Bastien and
colleagues also showed that student athletes significantly engage in more binge drinking
than their peer student non-athletes [17]. This is particularly concerning, as impaired sleep
quality may increase the consequences of alcohol consumption among college students [16].
Sleep deprivation tends to decrease inhibition [18], impair decision making [19,20] and can
even affect moral judgment [21]. However, the direction of the relationship remains unclear.
Sleep and depression are also interrelated—disturbed sleep is a cardinal feature
of depression [22]. Approximately 14.8% of students report a diagnosis of depression
during college years, and an estimated 11% will experience suicidal ideation [23]. Greater
depressive symptoms have been linked to an irregular sleep schedule, while prolonged
sleep latency was associated with loss of pleasure, self-punishment feelings and self-
dislike [24]. Again, the directional nature of these associations remains indeterminate.
While sleep problems are ubiquitous among the average college student population,
student athletes face even greater challenges regarding the impact of poor sleep habits on
their mental health and performance [25]. The aim of the present study was to explore
the possible association between subjective sleep difficulties, alcohol intake and mood
on the likelihood of being a victim of verbal, physical and/or sexual abuse in a sample
of college/university students. Because poor sleep, alcohol consumption and depressed
mood are each independently associated with an increased disinhibition, we expect that
these behaviors should be additive when combined, leading to an increased likelihood
of a history of verbal, physical and sexual abuse. In addition, because student athletes
report even greater sleep difficulties [26], we expect that these associations might be
stronger in athletes versus student non-athletes. Therefore, because sleep difficulties and
alcohol consumption have been reported to be greater in student athletes, we posit that the
association between sleep complaints and verbal, physical and sexual assaults experienced
within the preceding year would be stronger among student athletes than among the
general student population.
2. Materials and Methods
2.1. Data Source
Data from the National College Health Assessment (NCHA) were used. The NCHA
is an annual survey conducted by the American College Health Association (ACHA) to
document prevalence and changes in a wide range of health-related factors among college
students. Complete information about this dataset is available online (https://www.acha.
org/NCHA) (accessed on 20 November 2020). This survey provides the largest known data
source on health factors among American college and university students. Surveys were
administered on paper or online. As part of the sampling methods, no student was entered
into the sample twice, even if their university participated in more than one year’s survey.
Additionally, institutions are kept anonymous, as are the individuals, in order to promote
honest reporting. Survey data from 2011 to 2014 were used, as items did not change during
this time period. Data were obtained from 44, 51, 57 and 34 colleges/universities in 2011,
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2012, 2013 and 2014, respectively. This resulted in data from N = 27,774 in 2011, N = 28,237
in 2012, N = 32,964 in 2013 and N = 25,841 in 2014, a total of 111,498. Because retrospective
data are under scrutiny in the present study and publicly available, no ethical approval
was necessary nor was obtained.
2.2. Measures
Identification of varsity athlete status is self-reported (non-athlete or athlete). This
status was assessed with the item, “Do you participate in organized college athletics?”.
Responses were “Varsity”, “Club Sports” or “Intramurals”.
Perceived sleep difficulties were assessed with the item, “Within the last 12 months,
have any of the following been traumatic or very difficult for you to handle?” with “Sleep
Difficulties” being one of the items asked. Responses were “Yes” or “No”.
Participants were also asked, “Within the last 12 months, did you experience any of
the following”: “Were you in a physical fight?” (fight), “Were you physically assaulted (do
not include sexual assault)?” (physical assault), “Were you verbally threatened?” (threat),
“Were you sexually touched without your consent?” (touch), “Was sexual penetration
attempted (vaginal, anal, oral) without your consent?” (sexual assault), “Were you sexually
penetrated (vaginal, anal, oral) without your consent?” (rape), and “Were you a victim
of stalking (e.g., waiting for you outside your classroom, residence, or office; repeated
emails/phone calls)?” (stalking). All responses were “Yes” or “No”.
Depressed mood was assessed with the item, “Felt very sad” in the last 30 days. This
was either “Yes” or “No”. Alcohol use was assessed with the item, “The last time you
partied / socialized, how many drinks of alcohol did you have? (If you did not drink
alcohol, please enter 0).” Responses were recorded in whole numbers and categorized as 0
(No drinks), 1–6 drinks, 7–16 drinks or 17 or more drinks. Additional covariates included
age, sex and survey year.
2.3. Statistical Analyses
All variables were assessed using descriptive statistics (mean and standard deviation
for continuous variables and percentages for categorical variables). To determine whether
sleep disturbance was associated with assault variables (fight, physical assault, threat,
touch, sexual assault, rape and stalking), hierarchical logistic regression analyses were
used, with sleep difficulty as an independent variable and assault outcome as a dependent
variable. Models included (1) unadjusted, (2) adjusted for age, sex and survey year and
(3) adjusted by age, sex, survey year, depression and alcohol use. To evaluate whether the
relationship between sleep and outcomes depended on depressed mood, sleep–depression
interactions were evaluated. Significant sleep–depression interactions (p < 0.01) were seen
for fight, physical assault, threat, touch, sexual assault and stalking. To evaluate whether
the relationship between sleep and outcomes depended on alcohol intake, sleep–alcohol
interactions were evaluated. Significant sleep–alcohol interactions (p < 0.01) were seen
for physical assault, threat, touch, rape and stalking. Although there were no significant
sleep–athlete interactions on outcomes (except for the case of physical assault), we chose
to report results stratified by athlete status alongside combined results. The combined
results reflect the findings that in general, relationships did not statistically differ by athlete
status. However, given the unbalanced nature of the sample (only about 8% being athletes)
and the heuristic value of being able to specifically describe these two groups separately,
we have included results stratified by athlete status. All analyses were performed using
STATA 14.0 (STATA Corp., College Station, TX, USA).
3. Results
3.1. Characteristics of the Sample
Characteristics of the sample are presented in Table 1. The sample included N =
111,498 students, including 7.79% (N = 8683) athletes. The sample was 66.63% (N = 74,291)
female, depressed mood was present in 38.55% (N = 42,982), alcohol use was present in
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62.39% (N = 69,563) and sleep difficulty was present in 25.68% (N = 28,632). Regarding
verbal, physical and sexual assault variables, the most reported were verbal threats 17.83%
(N = 19,880), and the least common was rape 1.65% (N = 1839). When athletes were
compared to student non-athletes, all variables were significantly different between groups,
though differences were clinically small.
Table 1. Characteristics of the sample.
Variable Category/Units Complete Sample Non-Athlete Athlete p
N 111,498 102,815 8683 <0.0001
Age Age 21.5 (3.6) 21.7 (3.7) 19.6 (1.9) <0.0001
Sex Male 33.37% 32.93% 38.51% <0.0001
Female 66.63% 67.07% 61.49% <0.0001
Year 2011 24.33% 24.20% 25.94% <0.0001
2012 24.42% 24.23% 26.70% <0.0001
2013 28.53% 28.49% 29.01% <0.0001
2014 22.71% 23.08% 18.36% <0.0001
Depressed mood Not in last 30 days 61.45% 61.05% 66.10% <0.0001
Yes in last 30 days 38.55% 38.95% 33.90% <0.0001
Alcohol None 37.61% 37.63% 37.34% <0.0001
1–6 33.30% 33.10% 35.68% <0.0001
6–16 25.44% 25.53% 24.40% <0.0001
17 or More 3.65% 3.74% 2.58% <0.0001
Sleep difficulties Yes 25.68% 26.17% 19.81% <0.0001
Fight Yes 5.29% 5.03% 8.36% <0.0001
Physical assault Yes 3.49% 3.43% 4.20% 0.0002
Threat Yes 17.83% 17.57% 20.98% <0.0001
Touch Yes 6.36% 6.28% 7.24% 0.0005
Sexual assault Yes 2.75% 2.68% 3.53% <0.0001
Rape Yes 1.65% 1.62% 2.11% 0.0005
Stalk Yes 5.54% 5.49% 6.03% 0.0386
3.2. Verbal, Physical and Sexual Assaults: Their Association with Sleep Difficulties and Difference
between Students Non-Athletes and Student Athletes
Relationships between perceived sleep difficulties and assault variables are reported in
Table 2. In unadjusted analyses, having sleep difficulties was associated with an increased
likelihood of all assault variables. In addition, after adjustment for age, sex, survey year,
depressed mood and alcohol, being a student athlete and having sleep difficulties compared
to student non-athletes was associated with a similar likelihood of all assault variables.
3.3. Association between Depressed Mood and Sleep Difficulties: Three Categories of Student
Status: Combined, Student Non-Athlete and Student Athlete (Controlling for Alcohol Use)
Perceived sleep difficulties–depressed mood interaction was statistically significant,
so results were stratified by depressed mood. Results of stratified analyses are reported
in Table 3. In unadjusted analyses, those with no depressed mood were associated with
an increased likelihood of all assaults compared to those with depressed mood. However,
after adjustment for age, sex, survey year and alcohol, combined students with or without
depressed mood were associated with an increased likelihood of all assaults compared
to those without perceived sleep difficulties. However, the only category that was not
associated with an increased likelihood was student athletes with a depressed mood
for the outcome of rape. All other stratifications of combined students, student non-
athletes and student athletes with or without depressed mood were associated with an
increased likelihood of being involved in an assault compared to those without perceived
sleep difficulties.
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Table 2. Verbal, physical and sexual assaults: their association with sleep difficulties and differences between students and
student athletes.
OUTCOMES Unadjusted Adjusted 1 Fully Adjusted 2
OR 95% CI p OR 95% CI p OR 95% CI p
COMBINED STUDENTS
Fight 1.815 (1.720, 1.916) <0.0001 2.008 (1.899, 2.124) <0.0001 1.810 (1.706, 1.921) <0.0001
Physical Assault 2.366 (2.219, 2.523) <0.0001 2.406 (2.253, 2.570) <0.0001 2.060 (1.923, 2.208) <0.0001
Threat 2.200 (2.130, 2.272) <0.0001 2.326 (2.250, 2.405) <0.0001 2.029 (1.959, 2.101) <0.0001
Touching 2.256 (2.148, 2.369) <0.0001 2.181 (2.074, 2.292) <0.0001 1.838 (1.743, 1.937) <0.0001
Sexual Assault 2.443 (2.273, 2.625) <0.0001 2.334 (2.168, 2.513) <0.0001 1.960 (1.814, 2.118) <0.0001
Rape 2.657 (2.423, 2.912) <0.0001 2.520 (2.293, 2.769) <0.0001 2.095 (1.899, 2.313) <0.0001
Stalking 2.519 (2.392, 2.654) <0.0001 2.446 (2.320, 2.579) <0.0001 2.195 (2.077, 2.320) <0.0001
STUDENT NON-ATHLETES
Fight 1.842 (1.739, 1.953) <0.0001 2.015 (1.898, 2.139) <0.0001 1.809 (1.698, 1.927) <0.0001
Physical Assault 2.309 (2.156, 2.472) <0.0001 2.346 (2.188, 2.515) <0.0001 1.997 (1.857, 2.149) <0.0001
Threat 2.213 (2.139, 2.289) <0.0001 2.330 (2.250, 2.412) <0.0001 2.032 (1.959, 2.108) <0.0001
Touching 2.250 (2.137, 2.369) <0.0001 2.177 (2.066, 2.295) <0.0001 1.836 (1.737, 1.940) <0.0001
Sexual Assault 2.479 (2.296, 2.676) <0.0001 2.363 (2.186, 2.555) <0.0001 1.976 (1.821, 2.145) <0.0001
Rape 2.695 (2.444, 2.972) <0.0001 2.560 (2.317, 2.829) <0.0001 2.138 (1.926, 2.374) <0.0001
Stalking 2.505 (2.372, 2.645) <0.0001 2.432 (2.301, 2.571) <0.0001 2.189 (2.066, 2.320) <0.0001
STUDENT ATHLETES
Fight 1.794 (1.513, 2.127) <0.0001 2.035 (1.699, 2.438) <0.0001 1.874 (1.547, 2.271) <0.0001
Physical Assault 2.991 (2.404, 3.722) <0.0001 3.061 (2.443, 3.836) <0.0001 2.776 (2.189, 3.520) <0.0001
Threat 2.172 (1.929, 2.445) <0.0001 2.374 (2.099, 2.686) <0.0001 2.051 (1.801, 2.336) <0.0001
Touching 2.338 (1.962, 2.786) <0.0001 2.192 (1.831, 2.623) <0.0001 1.853 (1.534, 2.239) <0.0001
Sexual Assault 2.165 (1.692, 2.770) <0.0001 1.966 (1.523, 2.547) <0.0001 1.698 (1.298, 2.220) <0.0001
Rape 2.207 (1.610, 3.026) <0.0001 1.967 (1.414, 2.736) <0.0001 1.609 1.141, 2.270) <0.0001
Stalking 2.932 (2.432, 3.533) <0.0001 2.764 (2.283, 3.347) <0.0001 2.401 1.966, 2.933) <0.0001
1 Adjusted for age, sex and survey year; 2 Adjusted for age, sex, survey year, depressed mood and alcohol use.
Table 3. Association between depressed mood and sleep difficulties: three categories of student status: combined, student
non-athlete and student athlete (controlling for alcohol use).
OUTCOMES No Depressed Mood Yes Depressed Mood
OR 95% CI p OR 95% CI p
COMBINED STUDENTS
Fight 1.963 (1.803, 2.137) <0.0001 1.678 (1.546, 1.820) <0.0001
Physical Assault 2.346 (2.112, 2.605) <0.0001 1.847 (1.712, 2.051) <0.0001
Threat 2.221 (2.108, 2.339) <0.0001 1.884 (1.798, 1.973) <0.0001
Touching 2.021 (1.857, 2.200) <0.0001 1.734 (1.623, 1.853) <0.0001
Sexual Assault 2.152 (1.894, 2.445) <0.0001 1.862 (1.691, 2.050) <0.0001
Rape 2.292 (1.946, 2.699) <0.0001 1.997 (1.767, 2.257) <0.0001
Stalking 2.400 (2.209, 2.607) <0.0001 2.047 (1.903, 2.202) <0.0001
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Table 3. Cont.
OUTCOMES No Depressed Mood Yes Depressed Mood
OR 95% CI p OR 95% CI p
STUDENT NON-ATHLETES
Fight 1.988 (1.814, 2.178) <0.0001 1.660 (1.523, 1.810) <0.0001
Physical Assault 2.267 (2.026, 2.536) <0.0001 1.828 (1.663, 2.009) <0.0001
Threat 2.214 (2.096, 2.338) <0.0001 1.895 (1.805, 1.990) <0.0001
Touching 1.979 (1.809, 2.165) <0.0001 1.754 (1.636, 1.881) <0.0001
Sexual Assault 2.136 (1.864, 2.448) <0.0001 1.893 (1.711, 2.096) <0.0001
Rape 2.247 (1.887, 2.675) <0.0001 2.083 (1.830, 2.372) <0.0001
Stalking 2.385 (2.186, 2.602) <0.0001 2.047 (1.896, 2.210) <0.0001
STUDENT ATHLETES
Fight 1.952 (1.507, 2.527) <0.0001 1.797 (1.348, 2.394) <0.0001
Physical Assault 3.171 (2.290, 4.392) <0.0001 2.417 (1.722, 3.393) <0.0001
Threat 2.378 (1.972, 2.868) <0.0001 1.792 (1.501, 2.141) <0.0001
Touching 2.482 (1.871, 3.292) <0.0001 1.498 (1.171, 1.916) 0.001
Sexual Assault 2.090 (1.390, 3.142) <0.0001 1.477 (1.044, 2.090) 0.028
Rape 2.324 (1.370, 3.940) 0.002 1.286 (0.832, 1.988) 0.257
Stalking 2.760 (2.059, 3.702) <0.0001 2.120 (1.623, 2.770) <0.0001
Adjusted for age, sex, survey year and alcohol use.
3.4. Association between Increasing Alcohol Use and Sleep Difficulties: Three Categories of Student
Status: Combined, Student Non-Athlete and Student Athlete (Controlling for Depressed Mood)
Perceived sleep difficulties–alcohol interaction was also significant, so results were
stratified by no alcohol use, 1–6 drinks, 7–16 drinks and 17 or more drinks per episode.
These results are reported in Table 4. In unadjusted analyses, every alcohol use stratification
was associated with an increased likelihood of all assaults.
However, after adjustment for age, sex, survey year and depressed mood, being a
student non-athlete was associated with an increased likelihood of every assault category
across every alcohol stratification except for rape after a consumption of 17 drinks or more
compared to those without perceived sleep difficulties. In addition, being a student athlete
who did not drink was associated with an increased likelihood of every outcome’s category
except for rape compared to those without perceived sleep difficulties. Moreover, being a
student athlete that consumed between 1 and 6 drinks was associated with an increased
likelihood of being in a fight, physical assault, threat, unwanted touching, sexual assault
and stalking compared to those without perceived sleep difficulties. Being a student athlete
that consumed between 7 and 16 drinks was associated with an increased likelihood of
every assault except for rape. Lastly, being a student athlete who consumed 17 or more
drinks was associated with an increased likelihood of being in a fight and physical assault
compared to those without perceived sleep difficulties.
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Table 4. Association between increasing alcohol use and sleep difficulties: three categories of student status: combined,
student non-athlete and student athlete (controlling for depressed mood).
OUTCOMES COMBINED STUDENTS STUDENT NON-ATHLETES STUDENT ATHLETES
OR 95% CI p OR 95% CI p OR 95% CI p
NO DRINKS
Fight 1.869 (1.660, 2.104) <0.0001 1.887 (1.663, 2.142) <0.0001 1.606 (1.086, 2.375) 0.018
Physical Assault 2.224 (1.940, 2.549) <0.0001 2.163 (1.873, 2.499) <0.0001 2.877 (1.802, 4.594) <0.0001
Threat 2.227 (2.091, 2.372) <0.0001 2.234 (2.092, 2.387) <0.0001 2.156 (1.720, 2.732) <0.0001
Touching 2.058 (1.841, 2.300) <0.0001 1.992 (1.771, 2.240) <0.0001 2.603 (1.779, 3.807) <0.0001
Sexual Assault 2.145 (1.811, 2.541) <0.0001 2.155 (1.798, 2.582) <0.0001 1.991 (1.145, 3.462) 0.015
Rape 1.953 (1.584, 2.407) <0.0001 2.005 (1.606, 2.503) <0.0001 1.619 (0.814, 3.219) 0.169
Stalking 2.204 (2.001, 2.429) <0.0001 2.179 (1.969, 2.413) <0.0001 2.523 (1.764, 3.611) <0.0001
1-6 DRINKS
Fight 1.764 (1.582, 1.968) <0.0001 1.786 (1.591, 2.006) <0.0001 1.775 (1.249, 2.523) 0.001
Physical Assault 2.120 (1.875, 2.397) <0.0001 2.100 (1.845, 2.390) <0.0001 2.731 (1.797, 4.150) <0.0001
Threat 1.974 (1.858, 2.096) <0.0001 1.982 (1.861, 2.111) <0.0001 2.066 (1.665, 2.565) <0.0001
Touching 1.907 (1.746, 2.084) <0.0001 1.939 (1.767, 2.128) <0.0001 1.658 (1.206, 2.278) <0.0001
Sexual Assault 2.057 (1.800, 2.351) <0.0001 2.142 (1.860, 2.466) <0.0001 1.448 (0.900, 2.330) 0.127
Rape 2.368 (1.995, 2.811) <0.0001 2.500 (2.083, 2.999) <0.0001 1.514 (0.832, 2.756) 0.175
Stalking 2.232 (2.030, 2.454) <0.0001 2.247 (2.034, 2.483) <0.0001 2.311 (1.663, 3.211) <0.0001
7-16 DRINKS
Fight 1.795 (1.626, 1.983) <0.0001 1.786 (1.606, 1.986) <0.0001 1.964 (1.425, 2.706) <0.0001
Physical Assault 1.889 (1.678, 2.126) <0.0001 1.793 (1.582, 2.033) <0.0001 2.690 (1.789, 4.046) <0.0001
Threat 1.893 (1.777, 2.017) <0.0001 1.882 (1.762, 2.011 <0.0001 2.001 (1.576, 2.541) <0.0001
Touching 1.644 (1.506, 1.794) <0.0001 1.650 (1.506, 1.808) <0.0001 1.556 (1.123, 2.157) 0.008
Sexual Assault 1.837 (1.624, 2.079) <0.0001 1.815 (1.594, 2.067) <0.0001 1.785 (1.157, 2.752) 0.009
Rape 2.023 (1.724, 2.374) <0.0001 2.031 (1.716, 2.402) <0.0001 1.630 (0.907, 2.927) 0.102
Stalking 2.095 (1.889, 2.325) <0.0001 2.095 (1.879, 2.335) <0.0001 2.204 (1.489, 3.260) <0.0001
17 OR MORE DRINKS
Fight 1.792 (1.472, 2.181) <0.0001 1.680 (1.364, 2.070) <0.0001 3.330 (1.579, 7.019) 0.002
Physical Assault 1.952 (1.534, 2.483) <0.0001 1.865 (1.445, 2.407) <0.0001 2.855 (1.154, 7.062) 0.023
Threat 1.990 (1.705, 2.322) <0.0001 2.008 (1.711, 2.358) <0.0001 1.527 (0.791, 2.951) 0.207
Touching 1.831 (1.461, 2.295) <0.0001 1.801 (1.417, 2.288) <0.0001 1.958 (0.878, 4.366) 0.100
Sexual Assault 1.579 (1.143, 2.181) 0.005 1.543 (1.094, 2.178) 0.014 1.082 (0.345, 3.398) 0.892
Rape 1.625 (1.092, 2.416) 0.016 1.500 (0.979, 2.300) 0.063 1.366 (0.351, 5.325) 0.653
Stalking 2.295 (1.796, 2.933) <0.0001 2.241 (1.730, 2.903) <0.0001 3.278 (1.300, 8.295) 0.012
Adjusted for age, sex, survey year and depressed mood.
4. Discussion
In this study, we evaluated whether student athletes were more likely to experience
verbal, physical and/or sexual assault and to what degree these are related to perceived
sleep difficulties and depend on depressed mood and alcohol use. Overall, few differences
were found between student athletes and student non-athletes with perceived sleep diffi-
culties on assault outcomes. The likelihood of assault outcomes may vary between student
athletes and student non-athletes but does not differ statistically as shown in Table 2. There-
fore, these results should be interpreted with caution even if, from a clinical perspective, an
increased likelihood of 90% would warrant further consideration and attention. Moreover,
consistent with a recent study, student athletes were found to consume large quantities
of alcohol [17]. However, our results indicated that student athletes with perceived sleep
Int. J. Environ. Res. Public Health 2021, 18, 2883 8 of 12
difficulties that did not consume alcohol had an increased likelihood to experience 6 of the
7 assault outcomes investigated compared to 7 out of 7 for student non-athletes. Even if dif-
ferences were not statistically significant, student athletes had a higher odds ratio, allegedly
indicating that they were more likely to experience physical assault (71%) and unwanted
touching (61%) and to have been stalked (34%), whereas student non-athletes were more
likely to experience fighting, threats and sexual assault. Non-athlete students were more
likely to experience forced sexual intercourse (rape) if they did not drink, whereas being
a student athlete was not associated with an increased likelihood of experiencing forced
sexual intercourse (rape). In addition, student athletes with perceived sleep difficulties
who consumed 1 to 6 drinks were more likely to have reported an involvement in 5 of the 7
assault outcomes investigated compared to 7 out of 7 for non-athlete students. Interestingly,
our results showed a linear increased likelihood of being involved in a fight among student
athletes with perceived sleep difficulties when the number of alcoholic beverages increased
(1-fold to 3-fold), while among student non-athletes, a slight linear decrease was observed
(88% to 68%). These results may indicate a different impact of alcohol intake on student
athletes and student non-athletes. Excessive drinking, which refers to 17 or more drinks,
seems to exacerbate the aggressiveness of student athletes, as shown by the linear increase
in the fighting per drinking category. However, it should be noted that none of these cate-
gories reached a statistical difference between student athletes and student non-athletes
and should therefore be interpreted with caution. On the other hand, regardless of the
number of alcoholic beverages, student athletes with perceived sleep difficulties did not
differ from those without perceived sleep difficulties for forced sexual intercourse (rape).
However, being a non-athlete student with perceived sleep difficulties is associated with
an increased likelihood of forced sexual intercourse (rape). This was true for all categories
of drinks apart from consuming 17 or more drinks.
Our results also indicated that student athletes and student non-athletes, reporting not
being sad 30 days before the survey, were more likely to experience all assaults compared to
those who did not have perceived sleep difficulties. Even if differences were not statistically
significant, combined students, student athletes and student non-athletes with no depressed
mood all reported a higher odds ratio in every assault category compared to those with a
depressed mood. Student athletes with perceived sleep difficulties and a depressed mood
were more likely to be involved in 6 out of 7 assaults except for forced sexual intercourse
(rape), whereas student non-athletes were more likely to experience every assault compared
to those without perceived sleep difficulties. Interestingly, all these relationships were
stronger among those without a depressed mood for both student athletes (15–103%)
and student non-athletes (22–43%). Even if student athletes and student non-athletes did
not differ statistically in almost every category, our results demonstrated that the feeling
of sadness may have impacted the two populations differently. For example, student
athletes who did not feel sad were more likely (103%) to be involved in forced sexual
intercourse (rape) compared to those feeling sad. For student non-athletes, there was no
statistical difference between feeling sad or not (16%) for the forced sexual intercourse
(rape) outcome. Surprisingly, our results are inconsistent with prior work suggesting
that student athletes represent a subgroup that is more susceptible to engaging in dating
violence [27,28]. It is estimated that 19% of male student athletes account for all sexual
violence cases reported to Judicial Affairs offices [29]. However, it is important to note
that research on sexual violent behavior is limited and is highly controversial, with studies
drawing different conclusions [27]. Therefore, our results should be cautiously interpreted
given that additional thorough research will be needed to establish with more precision
the risk factors differentiating student athletes and student non-athletes.
These results illustrate that the life experiences of student athletes often differ from
those of the non-athlete student populations. Athletes are a subpopulation among college
students that is more likely to face sleep deprivation challenges due to training schedules,
available training times, long trips to competitions, jet lag and pre-event anxiety [26,30].
However, our results surprisingly showed that sleep difficulties were more prevalent
Int. J. Environ. Res. Public Health 2021, 18, 2883 9 of 12
among student non-athletes compared to student athletes. The question regarding sleep
unfortunately did not represent the severity of sleep difficulties, and it is unknown whether
athletes were surveyed during their athletic season or while off-season, which could have a
significant impact on their sleep perception. The potential role of sleep difficulties appears
to be a significant contributor to the different type of assaults among student athletes
and student non-athletes and should be further explored, particularly as it combines with
excessive alcohol use [10,11]. Future studies could explore the potential usefulness of a
well-structured sleep program administered early in the college curriculum for improving
sleep among college students.
We also found that the presence of perceived sleep difficulties had a significant impact
on all physical and sexual assault variables, across all alcohol conditions. Surprisingly,
unhealthy and potential harmful situations seem to be impacted differently by the number
of alcoholic beverages consumed by student athletes compared to student non-athletes.
As previously mentioned, the number of beverages seems to impact the likelihood of
being involved in forced sexual intercourse (rape) for student non-athletes but not for
student athletes, although it could be argued that student athletes experience higher levels
of sleep deprivation [30–32], which could potentially translate into a range of negative
outcomes and that alcohol could exacerbate certain behaviors. However, it seems that the
student non-athlete population may be equally impacted by the perceived sleep difficulties
as shown by our results. Our results are inconsistent with prior work suggesting that
insufficient sleep increases the risk of initiating reprehensible behavior, especially among
heavier drinkers [4]. In fact, in our sample of student athletes, those who reported that
they did not drink experienced more assaults than those who reported heavier drinking.
Interestingly, threat, unwanted touching and sexual assault were more common among
non-drinkers compared to heavy drinkers. It was previously demonstrated that the severity
of sleep deprivation was the main contributor toward reprehensible behavior including
fighting, sexual risk taking, smoking and binge drinking [32]. Therefore, our findings may
suggest that perceived sleep difficulties could have been the central contributor of the
aforementioned behaviors, regardless of alcohol consumption. Furthermore, there may
be additional variables, such as personality traits [33] or past history [22], that were not
accounted for which may be contributing to the reprehensible behavior among those who
abstained from alcohol.
Among student non-athletes and student athletes, sleep disturbances are clinically
relevant for the treatment and evaluation of mental health [34]. It is well established that
sleep difficulties and depressed mood are intertwined [24]. In addition, difficult life events
amongst student non-athletes and student athletes, such as competitive and academic
failure, might result in negative emotions such as depressed mood [35], which could lead
to adaptative behaviors including social avoidance [36–39]. It can be argued that the state
of depression would inhibit any form of conflictual attitude or energized confrontational
behavior due to this dysfunctional social adaption. Moreover, it has also been shown
that sleep difficulties were closely linked to anger and aggression [34]. Regardless of the
type of personality, Krizan and colleagues suggested that sleep loss equally influences
the level of anger [34]. As a result of sleep loss, individuals may intensify aggressive
responses [34]. Therefore, it could be assumed that perceived sleep difficulties combined
with a depressed mood may have triggered social avoidance, while on the other hand, the
absence of a depressed mood may have resulted in the failure of self-regulation that may
subsequently contribute to aggression and reprehensible behavior. However, given our
large simple, significant differences were anticipated between individuals with and without
perceived sleep difficulties. Regardless of the lack of statistically significant differences
between student athletes and student non-athletes, the smallest clinical improvement
regarding mental health must be considered seriously, and with the literature on student
athletes remaining sparse, the collegiate population would greatly benefit from a thorough
investigation to develop a strategic and individualized approach for both student athletes
and student non-athletes.
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Limitations
There are several limitations to the present study. First, the single sleep item included
in the questionnaire was not taken from a validated sleep instrument. Thus, its reliability
and validity have not been determined. With that in mind, results should be interpreted
with appropriate caution. Second, the cross-sectional nature of the study precludes any
inferences of causality. It may be the case that poor sleep leads to a greater propensity to
encounter these kinds of situations (verbal, physical and sexual assault), or it may be the
case that being exposed to these types of harmful or traumatic experiences may cause sleep
disturbances. Alternatively, sleep loss may lead to disinhibition, which itself may lead
to poor sleep (directly and indirectly through increased drinking, depressed mood or the
consequences of poor decisions). Third, these data were all provided through self-report.
Therefore, there is no objective verification of the responses. Fourth, the competitive level of
the athletes was not reported. Hence, it is unknown whether athletes were Division I, II or
III, which may play a role in athletic, academic and/or social factors related to the outcomes
of this study. Moreover, the only institution level variable is school type (public/private),
which limits the possible assessment of the random effects per institution. It should
be considered in future research to have a school code entered to provide hypothetical
differences between institutions to a deeper level than public and private institutions.
Moreover, future research should handle alcohol intake as a continuous variable for a better
understanding of its impact on assaults and should use the same time range for sleep and
depression items. In addition, consideration should be given to dividing the type of alcohol
into three categories (beer, wine and spirits). These categories could be beneficial to better
understand the relationship between students, student athletes and alcohol consumption.
Another limitation is the dichotomizing of depressed mood based on the question “I feel
very sad”. Although this is a common item used in many psychometric scales which assess
depression—e.g., the Beck Depression Inventory—sad affect is only one component of
depression, and future research would benefit from a more holistic measure of depression
which accounts for broader range of symptom domains. Additionally, while the data do
show the links between poor sleep, alcohol and assaults, many other factors, related to
stress and/or trauma, may have influenced these findings. Future research should examine
a broad framework of stressors to determine their impact on these relationships.
5. Conclusions
The present study found that self-reported difficulty sleeping and experiences of
verbal, physical and sexual assault were positively associated. However, given the cross-
sectional nature of the study, it is impossible to establish the direction of these relationships.
Nevertheless, results suggest that sleep disturbances may be an independent risk factor
of being involved in a situation where an assault of any kind (verbal, physical or sexual)
is more likely to happen. On the other hand, being involved in assaults (verbal, physical
or sexual) could also trigger sleep difficulties. Future research should aim to determine
whether the number of assaults can be reduced by improving sleep health and what the
impacts of an assault are on sleep difficulties. Ultimately, this could also pave the way to
bidirectional research on the impact of these assaults on sleep difficulties and the potential
role of post-traumatic stress disorder (PTSD) following an assault. In addition, it would be
fundamental to investigate the different risk factors that can contribute to these different
assaults, which could lead to the development of preventive and educational interventions.
Ultimately, interventions aimed at educating students about the importance of sleep and
the potentially harmful effects of sleep loss combined with alcohol use seem warranted.
Author Contributions: Conceptualization, J.C., C.H.B., J.G.E., W.D.S.K. and M.A.G.; Methodology,
J.C. and M.A.G.; Formal Analysis, M.A.G.; Data Curation, J.C. and M.A.G.; Writing—Original Draft
Preparation, J.C.; Writing—Review and Editing, J.C., C.H.B., J.G.E., W.D.S.K. and M.A.G.; Funding
Acquisition, M.A.G. All authors have read and agreed to the published version of the manuscript.
Funding: NCAA Innovations Grant (M.A.G.), and R01MD066100 (M.A.G.).
Int. J. Environ. Res. Public Health 2021, 18, 2883 11 of 12
Institutional Review Board Statement: Not Applicable.
Informed Consent Statement: Not Applicable.
Data Availability Statement: The data presented in this study are openly available at https://www.
acha.org/NCHA (accessed on 15 December 2020).
Acknowledgments: We would like to acknowledge the support of the NCAA Innovations Grant
throughout this project.
Conflicts of Interest: The authors declare no conflict of interest.
References
1. Diliberti, M.; Jackson, M.; Correa, S.; Padgett, Z. Crime, Violence, Discipline, and Safety in US Public Schools: Findings from the School
Survey on Crime and Safety: 2017-18; First Look. NCES 2019-061; National Center for Education Statistics: Washington, WA, USA,
2019.
2. Hingson, R.W.; Zha, W.; Weitzman, E.R. Magnitude of and trends in alcohol-related mortality and morbidity among U.S. college
students ages 18–24, 1998–2005. J. Stud. Alcohol. Drugs Suppl. 2009, 16, 12–20. [CrossRef]
3. Frintner, M.P.; Rubinson, L. Acquaintance rape: The influence of alcohol, fraternity membership, and sports team membership. J.
Sex. Educ. Ther. 1993, 19, 272–284. [CrossRef]
4. Cantor, D.; Fisher, B.; Chibnall, S.H.; Townsend, R.; Lee, H.; Bruce, C.; Thomas, G. Report on the AAU campus Climate Survey
on Sexual Assault and Sexual Misconduct; Association of American Universities: Washington, WA, USA, 2015; Available on-
line: http://www.aau.edu/uploadedFiles/AAU_Publications/AAU_Reports/Sexual_Assault_Campus_Survey/Report%20
on%20the%20AAU%20Campus%20Climate%20Survey%20on%20Sexual%20Assault%20and%20Sexual%20Misconduct.pdf (ac-
cessed on 15 December 2020).
5. Ford, J.A. Alcohol use among college students: A comparison of athletes and nonathletes. Subst. Use Misuse 2007, 42, 1367–1377.
[CrossRef] [PubMed]
6. Martens, M.P.; Dams-O’Connor, K.; Beck, N.C. A systematic review of college student-athlete drinking: Prevalence rates,
sport-related factors, and interventions. J. Subst. Abuse Treat. 2006, 31, 305–316. [CrossRef] [PubMed]
7. White, A.; Hingson, R. The burden of alcohol use: Excessive alcohol consumption and related consequences among college
students. Alcohol. Res. Health 2013, 35, 201–218.
8. Turrisi, R.; Mallett, K.A.; Mastroleo, N.R.; Larimer, M.E. Heavy drinking in college students: Who is at risk and what is being
done about it? J. Gen. Psychol. 2006, 133, 401–420. [CrossRef]
9. McCray, K.L. Intercollegiate athletes and sexual violence: A review of literature and recommendations for future study. Trauma
Violence Abuse 2015, 16, 438–443. [CrossRef]
10. Kenney, S.R.; LaBrie, J.W.; Hummer, J.F.; Pham, A.T. Global sleep quality as a moderator of alcohol consumption and consequences
in college students. Addict. Behav. 2012, 37, 507–512. [CrossRef] [PubMed]
11. Kenney, S.R.; Lac, A.; LaBrie, J.W.; Hummer, J.F.; Pham, A. Mental health, sleep quality, drinking motives, and alcohol-related
consequences: A path-analytic model. J. Stud. Alcohol. Drugs 2013, 74, 841–851. [CrossRef] [PubMed]
12. Gellis, L.A.; Park, A.; Stotsky, M.T.; Taylor, D.J. Associations between sleep hygiene and insomnia severity in college students:
Cross-sectional and prospective analyses. Behav. Ther. 2014, 45, 806–816. [CrossRef] [PubMed]
13. Mah, C.D.; Kezirian, E.J.; Marcello, B.M.; Dement, W.C. Poor sleep quality and insufficient sleep of a collegiate student-athlete
population. Sleep Health 2018, 4, 251–257. [CrossRef] [PubMed]
14. Lund, H.G.; Reider, B.D.; Whiting, A.B.; Prichard, J.R. Sleep patterns and predictors of disturbed sleep in a large population of
college students. J. Adolesc. Health 2010, 46, 124–132. [CrossRef] [PubMed]
15. O’Brien, M.C.; McCoy, T.P.; Rhodes, S.D.; Wagoner, A.; Wolfson, M. Caffeinated cocktails: Energy drink consumption, high-risk
drinking, and alcohol-related consequences among college students. Acad. Emerg. Med. 2008, 15, 453–460. [CrossRef] [PubMed]
16. Nih.gov. Drinking Levels Defined. Available online: https://www.niaaa.nih.gov/alcohol-health/overview-alcohol-
consumption/moderate-binge-drinking (accessed on 22 January 2021).
17. Bastien, C.H.; Ellis, J.G.; Athey, A.; Chakravorty, S.; Robbins, R.; Knowlden, A.P.; Charest, J.; Grandner, M.A. Driving after
drinking alcohol associated with insufficient sleep and insomnia among student athletes and non-athletes. Brain Sci. 2019, 9, 46.
[CrossRef] [PubMed]
18. Anderson, C.; Platten, C.R. Sleep deprivation lowers inhibition and enhances impulsivity to negative stimuli. Behav. Brain Res.
2011, 217, 463–466. [CrossRef]
19. Whitney, P.; Hinson, J.M.; Jackson, M.L.; Van Dongen, H.P. Feedback blunting: Total sleep deprivation impairs decision making
that requires updating based on feedback. Sleep 2015, 38, 745–754. [CrossRef] [PubMed]
20. Schnyer, D.M.; Zeithamova, D.; Williams, V. Decision-making under conditions of sleep deprivation: Cognitive and neural
consequences. Mil. Psychol. 2009, 21 (Suppl. 1), S36–S45. [CrossRef]
21. Killgore, W.D.S.; Killgore, D.B.; Day, L.M.; Li, C.; Kamimori, G.H.; Balkin, T.J. The effects of 53 hours of sleep deprivation on
moral judgment. Sleep 2007, 30, 345–352. [CrossRef] [PubMed]
Int. J. Environ. Res. Public Health 2021, 18, 2883 12 of 12
22. Reardon, C.L.; Hainline, B.; Aron, C.M.; Baron, D.; Baum, A.L.; Bindra, A.; Budgett, R.; Campriani, N.; Castaldelli-Maia, J.M.;
Currie, A.; et al. Mental health in elite athletes: International Olympic Committee consensus statement (2019). Br. J. Sports Med.
2019, 53, 667–699. [CrossRef] [PubMed]
23. Garlow, S.J.; Rosenberg, J.; Moore, J.D.; Haas, A.P.; Koestner, B.; Hendin, H.; Nemeroff, C.B. Depression, desperation, and suicidal
ideation in college students: Results from the American Foundation for Suicide Prevention College Screening Project at Emory
University. Depress. Anxiety 2008, 25, 482–488. [CrossRef]
24. Brooks, P.R.; Girgenti, A.A.; Mills, M.J. Sleep patterns and symptoms of depression in college students. Coll. Stud. J. 2009, 43,
464–472.
25. Charest, J.; Grandner, M.A. Sleep and athletic performance. Sleep Med. Clin. 2020, 15, 41–57. [CrossRef]
26. Leeder, J.; Glaister, M.; Pizzoferro, K.; Dawson, J.; Pedlar, C. Sleep duration and quality in elite athletes measured using wristwatch
actigraphy. J. Sports Sci. 2012, 30, 541–545. [CrossRef] [PubMed]
27. Cantor, N.; Joppa, M.; Angelone, D.J. An examination of dating violence among college student-athletes. J. Interpers. Violence 2020.
[CrossRef]
28. Forbes, G.B.; Adams-Curtis, L.E.; Pakalka, A.H.; White, K.B. Dating aggression, sexual coercion, and aggression-supporting
attitudes among college men as a function of participation in aggressive high school sports. Violence Against Women 2006, 12,
441–455. [CrossRef] [PubMed]
29. Crosset, T.W.; Benedict, J.R.; McDonald, M.A. Male student-athletes reported for sexual assault: A survey of campus police
departments and judicial affairs offices. J. Sport Soc. Issues 1995, 19, 126–140. [CrossRef]
30. Mah, C.D.; Mah, K.E.; Kezirian, E.J.; Dement, W.C. The Effects of sleep extension on the athletic performance of collegiate
basketball players. Sleep 2011, 34, 943–950. [CrossRef] [PubMed]
31. Sargent, C.; Lastella, M.; Halson, S.L.; Roach, G.D. The impact of training schedules on the sleep and fatigue of elite athletes.
Chronobiol. Int. 2014, 31, 1160–1168. [CrossRef]
32. Gupta, L.; Morgan, K.; Gilchrist, S. Does elite sport degrade sleep quality? A systematic review. Sports Med. 2017, 47, 1317–1333.
[CrossRef]
33. Meldrum, R.C.; Restivo, E. The behavioral and health consequences of sleep deprivation among U.S. high school students:
Relative deprivation matters. Prev. Med. 2014, 63, 24–28. [CrossRef] [PubMed]
34. Krizan, Z.; Hisler, G. Sleepy anger: Restricted sleep amplifies angry feelings. J. Exp. Psychol. 2019, 148, 1239–1250. [CrossRef]
[PubMed]
35. Hershner, S.; Chervin, R. Causes and consequences of sleepiness among college students. Nat. Sci. Sleep 2014, 6, 73. [CrossRef]
[PubMed]
36. Buckley, K.E.; Winkel, R.E.; Leary, M.R. Reactions to acceptance and rejection: Effects of level and sequence of relational evaluation.
J. Exp. Soc. Psychol. 2004, 40, 14–28. [CrossRef]
37. Li, W.; Zhang, L.; Liu, B.; Cao, H. The impact of negative interpersonal life events on social adaptation of Chinese college students:
Mediator effect of self-esteem. Soc. Behav. Pers. 2013, 41, 705–714. [CrossRef]
38. Tahmassian, K.; Jalali Moghadam, N. Relationship between self-efficacy and symptoms of anxiety, depression, worry and social
avoidance in a normal sample of students. Iran J. Psychiatry Behav. Sci. 2011, 5, 91–98. [PubMed]
39. Radke, S.; Güths, F.; André, J.A.; Müller, B.W.; de Bruijn, E.R.A. In action or inaction? Social approach-avoidance tendencies in
major depression. Psychiatry Res. 2014, 219, 513–517. [CrossRef]
